The barium releases in the magnetotail during the Active Magnetospheric Particle Tracer Explorers (AMPTE) operation were monitored by ground-based imagers and by instruments on the Ion Release Module. Mter each release, the data show the formation of a structured diamagnetic cavity. The cavity grows until the dynamic pressure of the expanding ions balances the magnetic pressure on its surface. The magnetic field inside the cavity is zero. The barium ions collect on the surface of the cavity, producing a shell. Plasma irregularities form along magnetic field lines draped over the surface of the cavity. The scale size of the irregularities is nearly equal to the thickness of the shell. The evolution and structuring of the diamagnetic cavity are modeled using magnetohydrodynamics theory. Table 2 . 5777 
The intensified CCD camera used a 2500-mm focal length Cassegrain lens with 800-mm aperture. After passing through a 455.4-nm interference filter, the barium ion cloud images were focused on a 40-mm microchannel plate intensifier. A 50-mm, f/1.2 relay lens focused the intensified image on a 512 x 320 pixel array. Each pixel in the CCD array was digitized to 14 bits and stored on magnetic tape. The CCD camera is operated by a 68000 microprocessor. Postexperimental data analysis uses the computer and associated 1.25 megabytes of memory.
The first magnetotail release of barium occurred on March 21, 1985. The ground observation stations from the point of view of the release are illustrated in Figure 1 . The event occurred during quiet time periods when the Kp index was zero.
The photometer observed emissions from neutral barium at 553.5-nm wavelength for the March 21, 1985, release. The light intensity was converted into apparent neutral barium inventory using a conversion factor of 3.02 x 10 -•8 W/atom [Horak and Whitaker, 1982] . The converted photometer record is illustrated by the solid curve in Figure 2 . Because the neutral barium cloud is initially optically thick, the record for release in the magnetotail. Detailed theoretical analysis of the data has been applied to the formation, collapse, and structuring of the diamagnetic cavity. This is discussed in the subsequent sections.
BASIC PLASMA PHYSICS
To study the magnetic cavity, we model the expanding cloud as a conducting shell with zero internal magnetic field. The magnetic field is found by solving (6) subject to (5) at the cloud surface and to (7) at large distances from the cloud. The evolution of the plasma surface is described by the equations of continuity and motion: 
SIMULATION OF THE STABLE CLOUD
Using the formulation of the previous section, the stable evolution of the Marcfi 31, 1985, AMPTE release is simulated. The primary limitation of the model is the inherent supposition that the barium ion shell is infinitely thin. This supposition allows us to ignore the physical processes that determine the thickness of the shell. Such processes include (1) penetration of the magnetic field across the surface, (2) finite ion and electron temperatures, (3) distributed polarization electric fields and electron currents across the surface, and (4) finite resistivity due to wave-particle instabilities. We have also neglected the coupling of the barium ions with the background plasma. The magnetized protons displaced by expanding barium ion clouds represent a small fraction (0.1%) of the injected ion mass. Consequently, mass loading of the cloud surface can be neglected. The hightemperature background plasma may play an important role in forming the diffuse halo around the dense core of barium ions.
